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BKPlBa^3r ISBUCIH© eOMPOSlTICBSr 
FIELD OF lUVBHTION 



, The present Invention relates to the uae certain whey 

protein and whey pjrotein hydrolysates in the preparation of an 
edible cotniQsition for enhancing satiety in humans or anin.als. 
It also relates to a method of controlling body freight using 
these whey proteins ai«l whey protein Irydrolysates and to an 
10 edible con^osition con«>rieing them. 



15 The incidence of obesity and the number of people considered 

overweight in countries where a so-called Western diet is adopted 
has increased over the last decade. Since obesity and being 
overweight are associated with a variety of diseases such as 
heart disease, hypertension and arthereosclerosis, this increase 

20 is a major health concern. Furthermore, being overweight is 
considered by the majority of the western population as 
unattractive . 

«xiB has led to an increasing interest by consutaers in their 
25 heath and has created a demand for products which help to reduce 
or control daily caloric intaJce and/or control body weight and/or 
bodily appearance. Preferably, such products can be added to 
ordinary foodstuffs, or they can be consumed prior to, during, 
after or instead of an ordinary meal. Consundng such a 
30 composition should, ideally, increase and/or prolong the fe-ling 
of satiety for the consumer and/or extend the time interval 
between meals and/or reduce the amount of calories consumed in a 
aubs^CUii^t meal. 



. £or efficient and convenient satiety- 

^'"^ r.r^»r=h L .e.n caxriea out .o «n. 

^^^^^^^ ^^^^^^ 

^_ F ™,i6cul=e OE eonsiositlone have been 
lathough a gxeat number of mole=ul=a o ^ 

^^ted to be active in """"^''^^-^ have 
been acriv«i from natural products a^d/or can be 
15 products. 

^ ...o.«33 d..c.o«a . -.t..t-x ---- 

rexea^ o. CCK, U» ^^^l^. rXTI^^Ul-, c, 

"^^nr rra-raTd, ^X^La l .naoX^- «bera. 
20 a loxig chaxn £aDcy au*«* 

W.ey protein hydrolyaatea are not dtaoloeed. 

^ diacxoaee a ^^-^^ :::=ari 

«laaaa of gluoago^-like-Peptxde 1 " ^ 

« ^Xyaate used. caaeino-Bly=o»a=ropeptide l«s not been 
atlmolata tha oaXlnlar raleaae of CCK. 

^ 02/XS,a, discXoaea nutritio^l cen^oaitiona co^ia^ «bey 
Z^L w^C «ay be at Xeaat in part 
30 Lxuaioa o£ the ^ protein '^"^^-"^^^^^^^'^tll 

xn reduced satiety e«ecta fro» '^^/^Tf "Ta su^Lin^ fro™ 
^tritional eo«»oaition. are intended for people suffer g 
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appetite au<* as tho« co=val«=ii« and ax»rexla 

suffers. 

m«y ba«a -»rg, 4rinl» «« .!«, l»o«n in th« art Designer 
5 BUay protein Blast dxi^ks (« Protalns, Calxfox^xa, nsA) 

comprises p-laotoglobulin »d a-laot.lbm.in and are ue«» as 
food .^pplemant« for building m.«le ~«- drinlc =«<,pria. 
„r, low le«la of oarbohydrataa ax«i no fat and thus tha 
calories are provided predominantly from th. prot..n. A hotel, 
xo o* 30 american ounces (about .oo na, of the drink - ^ 

fat xg c=arl«hy4rate and 17g protein. The drinks are expressly 
instructed n»t to be uued for weight reduotion. 

Po«ae« to produce drinks oonprising p-lactoglobulin and «- 
as lactalbumln. ^ su<* drinks, are tao-u for blood pressure 
lowering applications. A powder produced by Da^isco Foods 
• international (Minnesota. USA) comprises 20g of p-lactoglobul^ 
^ „-laotalbu«in, of fat and 6g of carbohydrate par 3Cg of 
powdered product. «.e powders can be mi«d with water or »illc 
20 to produce the drink. «o disclosure is ™ade of use in satiety 
control aselications or of controlling the percentage of 
calories which are provided by the protein. The powders and 
drinks p«vi*, over 55% o£ the total calorie, in the powd-r or 
drink (when »ad- with «.t«r or cows ndlk) from the protein 
25 cozitenit, 

aowever, despite the above developn«nts, there is still a need in 
the art for edible co«,positlons which, provide a good satiety 
effect for consun^xs, especially those wishin, to control their 
30 calorie intake and/or body weight. Purthexn»re, there is a need 
to provide such products which help with the adh«renc9 to a 
dietary progran™., especially a calorie controlled diet or with 
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otherwise controlling calorie intake. Tliere 1© alao a need for 
edible contpositions which can be used to help lirprove or control 
perception of body image or body weight. 

5 In particular, there ie a need for edible con^joeitions which 
provide an iniprcyved satiety effect compared to conventional 
food products or conventional diet/meal replacement products. 
There is also a need to provide edible con^poaitionB which have 
an acceptable taste as well as providing good satiety effects r 
10 e.g. the products are not too sweet or too bitter. 

in partictilar, there is a need for meal replacement products 
which provide one or more of the above effects and/or 
advantages . 

15 

the present invention seeks to address one or more of the above- 
mentioned problem. 

in particular, it is an object of the invention to provide edible 
20 con^oflitions which have a good satiety effect. 

It is also an object of the invention to provide edible 
ooTi^ositions which have an inproved satiety effect con?)ared to 
conventional food products or diet/meal replacement products. 

25 

It is also an object of the invention to provide a method to help 
the consumer to comply with a dietary plan, to control body 
weight and/or to imprwe or maintain the perception of body 
image. 



SUMMftRY OF THE INVENTION 
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eurp^i.iagly, it h.^ now been found that certain wh-y prot-xn- 
^ J^J^ p«>t.ln hydxoly«ate. («P8> provide an ipp«^^ 
satiety eKect. Without wiahina « he bound ^ theory, it i. 
Zxi^ that thie occurs becau.a they -ti»uXate the cllulax 
S release of nwre than one satiety peptide. 

Xt has been £o»nd that the W »d *ich stimulate the 
oexiular release of both satiety peptides choX.cystokinin (CCK) 
and gluoagoa-like-peptidee , especially glucagon- Ixke- 

10 peptlde-1 t<^P-i> »re particularly e«ective in induo«>3 
Tatiety. such and WH increaoe the satiety " 
e^eriencad by a person after eating an edible oo»»o»ition 
co,^lsing th«n. xt is believed that ^ confined release 
(aither ei™«ltaneoasly or stepwise) o* these two satiety 
15 peptides results In an enhanced feeling of satiety. 

ju. enhanced feelina of satiety referred to herein means a more 
7™ced and/or «uic>«r f eelin, o. satiety (satiation, and/or 
a longer lasting feelinfl of satiety after eatina- such eCfect- 
20 typically e^ctend the time between meals and oau result in a 

sillier amount of food and/or of calories being cons^d 

^ly or at one time. The references herein to satiety include 
both what is strictly referred to as satiation and satxety. 
including end of meal satiety or between meals satiety. 

" It is believed that the cellular release of CCK in the body is 
associated «ith the feeling of satiety that occurs at the end 
of a meal ('end of meal- satiety, whereas the cellular release 
of ai* is associated »ith the feeling of satiety that lasts 
. -T.. .>i-4.fcv, Ihus CCK release is 

30 after eating (-between meals' satiety) . xnus 

believed to be involved in signaling to the body when we have 
eaten enough of a meal and ai* i. believed to be involved in 
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slgnalizig to the body that we ara still satiated from a 
previous meal. 

It has also been found that the WP and WPH of the invention 
5 exhibit an increased level of induced cellular GLP release efe a 
given concentration than do other milk proteins, milk protein 
hydrolyeatee or non-hydrolysated whey proteins. 

According to a first aspect, the present invention provides the 
10 use of a whey protein and/or whey protein hydroly^ate in th« 
prerparation of an edible oomposition, wherein the whey protein 
and/or whey protein hydrolysafce is/are capable of inducing the 
cellular release of peptides, the peptides being glucagon- like- 
peptides and cholecyatokinins, and further wherein the 
IS coi^position induces after oonsutnption by a human or an animal 
an enhanced feeling of satiety compared to the feeling o£ 
satiety obtained after the eonsuTi5>tion of an edible composition 
which is of substantially eqpaivalent caloric and macro-nutrient 
content but wherein the whey protein and/or whey protein 
20 hydrolysate is replaced by the etpiivalent amoxint of cow's milk 
protein - 

According to a second aspect, the present invention provides 
the use of a whey protein and/or whey protein hydrolysate in 

25 the preparation of an edible con^iosition, wherein the whey 
protein and/or whey protein hydrolysate ia/are capable of 
inducing the cellular release of peptides, the peptides being 
glucagon- like-peptides and cholecystokinine, and further 
wherein the composition is used to iinprove or control 

30 perception of body image, and/or to control body weight, and/or 
to contacol calorie intake and/or help adherence to a dietaxy 
plan. 
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a^corain. « a mr. aspect, P™.»^ ^rTtn^^' 
™,thod for lnau=i«9 satiety In a human or «almal, tb- metho* 

S effective .»ount o£ a whey protelx. ancl/« -h«y '^^'^ 

l^Xy^.. which ia capable of induoing th. c-llular ^ea» 
o£ peptide, th. Paptid-a ^ «luoaaon.lil» P^^iOas a«» 
chalecystokinins . 

a aapec. the r^-^^^":::^ " 

£« i^rovlng or coatroail^ p«:=^tlon o* body imaga. 
3nd/or cc„t«aii^ body «eigh.. and/or controlling 
■ intana and/or helping adherence to a dietary plan. ^^ -^^ 

oo-prialn. the atep of a*niniat-rin« to a h«aan or anl^l an 
IS effective amount of a »W protein and/or «hey prota^i 

:^ly.ate vhich ia capable of ^u=in« the cell«l«: r^eaae 
oVpaptidea the peptidee being slucagon-liJce peptides and 
<diolecystokinine . 

*=cordin« to . further aapect, the preaent invention prcvidea a 
liguid or tlowable edible corwosltion oo^,priaing protein, 
.herein the protein con,,riaea a whey protein and/or whey 
protein hydrplyeate capable of induoing the cellular r^le^e 
alucagon-llke-peptidee and ohol-eyatolci^-, and wherexn the 
25 whey protein and/or whey protein hydxolyaate ia/ar. ^" 
a t^tax -n»unt of froM 0.1 to 50% by weight baaed on the wei*t 
of the con^aition and 50% or lesa of the total caloriea in the 
edible OD^oaltlon are provided by the protein. 

30 A »flowable« product as referred to herein la a liquid, eemi- 
llquid, powdered or particulate product which when poured with 
or Without the applioatlon of preeaure flowa out of a container 
even if the product doea not flow out in a continuous stream as 
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may occur with semi-liquid, powdered or particulate products. 
The term does not Include products which are in. OA© piece as 
these are not capable of flowing, nor. product© which are eaten 
in a physical state which does not flow such as ice-cream. 

5 

The liquid or f lowahle edible conqposition© of the invention 
give good satiety effects and acceptable sensory properties 
(such as acceptable taste) and have a good balance of th« level 
of whey protein and/or whey protein hydrolysate used and the 
10 level of calories in the product obtained £iom protein. This 
combination is especially suitable for a raeal replacement 
product . 

According to a further aspect, the present invention provides a 
15 a liquid or f lowable edible composition coniprieing a whey 

protein and/or whey protein hydrolysate capable of inducing the 
cellular release glucagon-like-peptides and cholecystolcinina , 
and wherein the Whey protein and/or whey protein hydrolysate is 
present in a total amount of from 0.1 to 80% by weight based on 
20 the weight of the ooraposition and further wherein the 

composition con^riaes added vitamins and/or minerals selected 
from at least one of vitamins A. Bl. B2, B3, B5, B6, B12, C, D, 
E, H, and K and minerals calcium, magneBioani, potassium, eino 
and iron. 

25 

According to a further aspect, the present invention provides 
an edible con^joaltion in the form of a bar and comprising P- 
laetoglobiilin, a-lactalbumin or a mixture thereof ia a total 
amount of from o.l to 80% by weight based on the weight of the 
30 composition. 
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in aXX of the aSove aspects of the invention vhey protein 
hyaroly».t.B a« P«*erred. ,ha preferred wlxay protein 
hydrolyeetee oo«wriee hyarolysates ot p-leotoglobulin, a- 
laot albumin or a miatture thereof. 

The use of the «P and/or HPH ^=h induce the cellular release of 
both CCK ana GLP in the preparation of edlWe co,*ositlons Is 
advantageoue in terms of the satiety ef feot obtained *«™^he 
coneus^tion of that produot, con^ared to the »ae of ingredients 
10 Khioh only induce the release of either CCK or GLP. 

B.e ad»antaaes of the present i»«ntion include greater efficacy 
of the satiety effect, for example an enhanced feeling of 
satiety, feeling -atiat-d sooner whilst eating and/or re,naxnxr« 
15 satiated fox a longer period of tl»e after eating, ihese 

.dvantagea «:e espeoially beneficial for the coHipliance wxth 
dietary plans or progra^e. »»a/ or the control « -ant-nance of 
body weight and/or body- perception. «»re are al«, longer term 
advantages associated with helping in the prevention of dieeaaee 
20 related to being owerwet^t. 

accept in the operating and co,nparative e^lea, or where 
otherwise »plioitly indicated, all nui^ers in this des=rxpt.on 
indicating aoounts of n«terial or conditions of reaction, 
25 phyeical properties of inaterials and/or use are to be 

understood as «odified by the word -about-, sax amounts are as 
percentages by weight unless otherwise stated. For the edible 
co.«>ositions. all psroentages are by weight based on the total 
weight of the eoi.«.oeition unless otherwise stated. 



30 
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DBTAILBD DBSC!RIPTIOM 

5 eai.±et:Y TaeOtldes - 
Cholecystokinin and -CCK- ae used herein include all peptxdes 
ot the CCK family, inducting CCK-4, cck-8, CCSC-22, cck-23, cck- 

24, CCH-25, eCK-36, CCK-27, CCK-28, CCat-29, CCK-30, CCK-31, 
CCK-32, CeK-33, CCK-39. OCK-58, 

Glucagon-like-peptldea (GLP> and -c^" as used herein include 
all peptides of the GLP family including those of ca.P-1 and 
OLP-2. CSI.&-1 has been found to be especially of latereat- 

IS Additional satiety peptides may be cellularly released by using 
■ the WP a^d/or WPH according to the invention. Bxaniples of such 
satiety peptides include arrylln. GRP-NMB. enterostatin, ApoA- 
IV, glucagon, somastatin, fyy, leptin and a variety of 
cytokines such as CNTF. 

20 

Cellulaar release 

inducing the cellular release of the satiety peptides as 
described herein refers to inducing the release thereof hy 
suitable cells, preferably gastrointestinal cells, after the 
25 ingestion of the whey protein (WP) and/or whay protein 
hydrolysate (WPH) fay those cells. 

Inducing the cellular release of the satiety peptides according 
to the invention can be measured in vitro, for exaniple by the 
30 use of an intestinal call line. Suitable cell lines are well 
known in the art. The cells used in the exaitiples are QLUTag 
cells which are an 1. cell line from intestinal endocrine tumors 
arising in the large bowel in proglucagon^ simian virus 40 large 
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T «.tia.n «a„aae»ic n,lc.. These cXls are 
Lllile and are further daacrihed in .he publiClo. by 
DrucJcer D.J. et al tll>94) : Activation ot proglucaflon gene 
tranecrlptlon W protein Kinase A in a novel ^uae , 
. l«ro«lnri~ cell line. ^o-i.ol «=i.«-«BS. 

1 . -1 ,«d 2 further illustrate the ia *itro cellular 
^r%:S L:Vi. ^ in.om.tion in theee exa^lee i. 
i„corporat«i by «£.x-no. in thi. motion. 

™b1e=t {«xi«el ox hunian) ingeets the clain«d «P and/or 
eiS S i^el. or ae part o. an edible oon^eition the 
rxlulL rel«-e CCK «.d in the body i« .ti^^lated 

reciting in the satiety e«ect. Thia cellular release can also 
resulting .«„^ie, by measuring the increase or 

" t«.Tre oTcrana'Ip irel. in the bloo. o. that snb,ect 
tfter consun^tion o. the and/or ^ or an 
co^rieing it. Suitable teohni-^ee for ^-asurong the CCK and 
a^level. in the blood are «ell 1«o»n In the art and do not 
20 need to be further described here. 

^ „P a^or «PE of the invention eho« cellular release ol CCK 
^ L-1 in the in vitro cellular release test of exa^les a 
Z a particularly when uaed at a concentration of at least 
25 Smg/tnl. 

„„, whn-r — - "^"^ V^r.^±n nydrolysate 
L t^ -Whey protein and/or „hey pr;;:i:^y^lvsate wh.ch 
fs/are capable of inducl^ the cellular release of .1-aaon- 
3, liKe-peptide. and oholeoy^oIcininB" , -WP' and as used 

heririnclude all of the following, a single .hey protean or 
«.ey protein hydrolysate vhich induces the celX^ar r^e of 
both the aforementioned satiety peptides, a ndxturs thereof, a 
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mixture of two or mora whey proteins or whay protein 
hydrolysatee wherein the mixture induoee the cellular release 
OE both peptides even if at least one of the con«.onents inducea 
the oellulair xeleaee of only one of the peptides. References' 
5 herein to WP and WPH are used to refer to both the singular and 
the plural use of whey protein and ^ey protein hydxolysate as 
described above. 

The WP may comprise any whey protein which is capable of 
10 inducing the cellular release of glucagon-lilce-p^ptides and 
cholecyetokinins. The WPH may contprise any whey protein which 
has been hydrolyaed and which is capable of inducina the 
cellular release of glucagon-like-peptides axiA 
cholecyatokinina . 

15 

Whey protein hydrolysatee are especially preferred according to 
the invention. 

suitable methods of hydrolysis of the whey protein include 
20 chemical (for exarrple by acid hydrolysation) or enzyiaatical 
(including peptidases and bacterial or plant proteases) 
processes or by treatment with bacterial cultures. Exainplee of 
suitable enzymes which can be used to hydrolyse the WP inelude 
pepsin, trypsin and chymotrypsin. 

25 

It is especially preferred that the WPH comprises hydrolysatea 
of p-lactoglobulin or a-laotalbUTOin, most preferably mixtures 
thereof. The weight ratio of these hydrolyaates in the mixture 
is preferably in the range of from 5sl to 1:5, more preferably 
30 4:1 to l44, such as 3.5:1 to 1:2. 



10040506 OI-Jul-02 02:42 



01-07-i«I02 14»50 



one paxtioular »PH ««=^ ^ ^ -ea '-^^^'^if'^J^ 
by weight of aspartic acid, 10 to 25% by «alE(ht of leuo^, 5 



aeidB . 



The «™ «.y a da^ of h^yal- the .a^. of to 

20%, prefaral>ly of from 1 to 15% or 20%. »ora prafaxably of 
£.00, 2 to 10*. Bucu as 5 to 9». Tha da,ra. of Ivydrolyaxa x. 
determined by OPA metl»doloay (l*a M. Braaehar DB. . 
.0 «ucr«»trlo a»lno-acld analy-la with o-p..«>aldlald«byda (OPX) . 
int. J. Blochem. W?S' 4S7-*"> ■ 

The HP and MPH preferably hav« a velflht avarag. ..olamaar 
™^ , ,i™t 1000 Dalton to 12000 Dalton, 

weight in tha range of from about looo uaj. ^..—.j 
IS preferably of fro™ 2000 Palton to 8000 Dalton. It .a prafarrad 
" Tt : to^C% b. ^i.bt. ^.re preferably 10 to 30% of tba ^ 
haa a weight average .oleoul« weight in the rage of fro™ 2000 . 
to SOOO Paltons and/or l to 30% by weight, more preferably 2 to 
20 % of the «™ baa a weight average molccnl^: w-ight in th- 
30 range of from SOOO to loooo Daltons.. 

The «P and h™ preferably ha« a pH in the range of from C to 9 
at ao'c i^ a 10 ns/rol aolntton in da-loniaad water, more 
pref6a^ably of from 6,5 to 8. 

Tha HP and «PH acoording to the invention are toown in the art 
^ are co™«rcially available. A deaoriptlon for one method to 
obtain the HPB is deacribed in «o 01/859B4 »1. A 3nitable 
con»»rcially available a<»roe of the HPH is tha Bio.ate whey 
30 protai. h^yaate produota from Daviaoo Fooda Ino, Minnesota, 
USS.. The product daaignatad -Biozata 1' haa been found to be 
especially suitabla. 



25 
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The WP and/or WPH is/are used in the preparation of edible 
coni>ositions. ^he terra ^preparation" as uaad herein includes 
all suitable techniques of producing edible con©oBitionB, for, 
exattttJle, mixing, blending, horrogeniaing, high^preasure 
5 hon^genlBlng, emulaif iyng, dispersing, or encapsulating. Tbe- 
WP and/or WPH may be included in the edible composition by any 
flultable method known in the art and these tnathods will depend 
upon the type of edible composition. 

10 The WP and/or WPH may be micro -filtered or ion-exchanged 

(either aa the hydrolysate or as the parent pxotein) . it may 
be enhanced with glutamine, alanine, cystine and branched chain 
amino acids. 

IS M^hhod of ar lTninlaterincr fi"^^ «p and/or WPH 

The invention also provides the aforementioned tdethods for 
inducing satiety in a human or animal, for in«««ving or 
controlling perception of body imge, far controlling body 
weight, for controlling oalorie intake and/or for helping 
20 adherence to a dietary plan, by administering an effective 
amount of the WP and/or WPH. 

Furthermore the invention provides a method tor altering the 
rate of gastric etr5,tying, gastrointestinal (Gl) transit or 
2S nutrient uptake from the GI cells of a human or animal, by 
administering to a human or animal an effective amount of the 
WP and/or WPH of the Invention. 

The total effective amount of WP and/or WPH administered 
30 according to the method may vary according to the needs of the 
person to whota it is administered. Typically total amounts of 
from o.lg to I50g will be administered, preferably Ig to 80g, 



15 

more preferably sg to 50g, Itae effective daily atnount may be 
admiixietered by a aiugle doee or by tmaltiple doses daily. 

The WP and/or WPH may be administered to the animal or human in 
S any suitable form, for example aa a capsule, tablet, solution, 
or, preferably as an edible composition as described herein 
including bar products, beverage products and liquid products 
such as ready-to-drink products. 

10 The Edible Compos it ion 

The edible composition may be in the form of a nutritional 
con^osition or supplement (such as a tablet, powder, capsule or 
liquid product) , a food composition (produat) , a beverage, or a 
meal replacement product. 

15 

A nutritional composition or supplement as tised herein refers 
to a ooinpoflition or supplement which provides at least one 
beneficial agent suab as vitamins, minerals, trace elements, 
the WPH etc and which is intended to supplement the amount of 
20 such agents obtained through normal dietary intake- These 
co««.ositions or supplements do not generally contain a 
significant amount of calories, protein, carbohydrate or fat, 

A food composition according to the invention may be any food 
25 which can be formulated to comprise the WP and/or WPH and which 
also contains at least one of protein, fat, and carbohydrate. 

Suitable food compositions according to any aspect of the 
invention may be suitably be selected from dairy based products 
30 (such as milk based products and drinks) , soy based products, 
breads and cereal based products (including pasta and cereal 
bars), cakes, biscuits, spreads, oil-in-water emulsions (such 
as dressings, ketchup and mayonnaise) , ice creams, desserts. 
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^^ice., confectioner,, 3x«* fco^a, .ee*-to.e« 
p„-pa=xed W P«du««. an- -Tied meal product, etc. 

r ^e^Trr Lr..ed c... ^te. - ^ 

" rr^rr^orruTe. « P^eper. t>„ee dr^ en. 

Tr^rU «.ere*ra». .ars, soups, oereaX ornoodXe ^ pae^ 



diet. 



« n .^nlacetnent products are especially preferred accordix^ to 
Zt:.7^lZ -ve .een .o-nd to e»Pe--^ 
.0 a. U.ey can provide ,ood eatiet. e«e=ta =<^^-^ ^ 
reatricted calorie content in a convenient form. It 

to dri* Xi*.id. a liquid p«duo.d fro. a -^"^^ 
nJred product, a soup, a dessert, a bar, a cereal based or 
.3 P^a baaed or noodle based pro*.=t, or. a -oluble powdered 
product. 

The edible co^osition b. for exan^le, a solid pro^t a 
,^„a product, a tablet, a cap«le. a ^'^•J '^T^'Z 
30 apoouable, pourable or spreadable product or a bar etc Tbe 
edible co^osition may be a powder which is cd=»d «ith > 
ttSd. such as «ter or ^IX. to produce a li^d or slurry 
product such as a meal replacement product. 
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The edible con^sitione coo^-ise a total amount of from 0.1* ..o 
Z I^ei^rTf the ana/or >«3ea o„ *e -i^>= 
co^it.=n. prefexal.1. C.5 to .0»»t. '""J"*'"^- ^ ^ 

pr.£«-=ly 1 to SO*' ^ °* hyaroly»ates of P- 

• inixfcuireB thereof based on the 

weight of the coinposition. 
" ^coorfir^ to one ea4,odi.^«t of the invention, the ^^^^ 

Z.o.rion. W =o.*ri.. les. than 30 . in total P-J^' 
orlar product where the p«.*.ot is used as a single 

^or ^ -..the. or not the al^ve-^ntioned ,«ount« 

IS are used. 

4. o iionld or flowable oomposition. 
If the edible eoitpMitioo is a liqaia or 

3uoh as li<iaid »eal replaoeo^nt produot or a eocp. then the 
el a^oul^ of «r and/or W« will Preferahly be ^ ^ ra^e 
,0 of fro» 0.1 to .0 or >^ vei^t, ^ore 

^at preferably a to .0*wt baaed on the total wexght of the 
aoiqposltlon< 

According to one aspect of the invention, the edible 

WP^/or WPH a total a^unt of fro. 0.1 to 50% by we.ght 
based on the weight of the co^csition and S0% or le.s of the 
total calories in the edible con^osition are provided by the 
orotein It is especially preferred that the con^osition 
protein. ±tu ^ o l to 40% by weight based on 

30 coBSirises a total amount of from 0.1 to 

and/or MPH and 40% or 
the weight of the con^iositian of tHe WP axia/ 

less of the total calories in the edible composition are 
provided by the protein. 
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According to another aapeot of the invent ic5n, the edible 
coii«>OBition is a liquid or f lowable eoropoBition which oott«priseB 
WP and/or WPH in a total araount o£ from 0.1 to 80% by weight • 
5 based on the weight of the con^josition and the composition 

comprises added vitamins and/or minerals selected from at least 
one of vitamins A, Bl, B2, B3, B5, B6, B12, C, D, B, K or 
minerals calcium, magnesium, potassium, zinc and iron. 

10 If the edible composition is a bar product such as bar tneal 
replacement product, then the amount of WP and/or WH will 
typically be in the range of from 0.1 to 80% by weight, 
preferably 0.5 to 40% by weight based on the total weight of 
the con^osition. It is especially preferred that the bar 

15 oonposltiona comprise p-lactoglobulin, a-laatalhurain or a 

mixture thereof in a total amount of from 0.1 to 80% by weight 
based on the weight of the composition. 

If the edible composition is a solid composition which is not 
20 in the shape of a J&ar, then the composition may contain any 
suitable wp and/or WPH in a total amount of from 0.1 to 80% by 
weight based on the weight of the composition. For the 
avoidance of doubt, such a composition does not include 
powdered ox particulate aorapc»Bit:±an.a , 

25 

The edible composition will typically comprise proteins, 
preferably in an amount of from 0.1 to 3 0 or 40% by weight of 
the edible corrsjoBition. It is preferred that the con^ositions 
comprise 0,5 to 25%wt of protein^ preferat>ly 1 to 20%wt. In the 
30 liquid or f lowable compositions the protein present provides up 
to 50% of the total calories of the edible composition, more 
preferably between 20 % and 50%. most preferably between 25% 
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^<»-»-rTed but are not essexxtxaa.* 
amounts are preferred dw 

-ifion may coii«)rise £atB, preferably in an 
eai^le -^^^t:^,^^^ ^i^^ .ase. on tbe .e...t o. t.e 
S an^unt o up ^.B to 30 or 35%wt, .o.t 

cott^oaitioxx, more pref Y ^ ^^^^ 

example, vegatable fats, P^bj>- i„«,no-imsatuxated 
«i^ux*a thereof - Saturated or >^at^atea (n^no 
10 and poly-un^aturatad) fat:« may be used. 

4-^«r.a tnav also comprise one or more 
The edible con«,ositione aiso 

^*.a-Po-v*ablv in an amount of trom 
carboliydrates. preferably xn aix ^....^ preferably 
ji i-i^ weiciht of the cott^ositioa, moj^ 

l«*o«. gl««.e. fructose, com »yrup. ~ltoflB« 
„^ied Btaroh or mJjctureB el»r«.f - 

...4 « m.v «lBO ooaprlBB d.l«eary fibrss, £or 
ao The e«me ^40 or so* weight ^sed 

example in » »<ount of «ro« -i ^„ 
on t>» weigi* <»£ <^ o««.o»itlon, preferably 



^^s.^^'^^lv 1 to 50%wt. Alternativexy 



25 milk, yoQhurt, kefi^ 
UP to 70% by weight 1 

«^«ferably 1 to 50%wt. Alternatively tne 

^«r-luaion of these ingredients wiJ-x 

inclusion 01 and carbohydrates etc are 

30 desired aioount of protein, 

iiicluded m the edible corcteoaltion. 



20 



The edible coinposition may comprise one or tnoare emulsifiers. 
Any suitable emulsifier may be used, for example lectthinB, egg 
yolk, egg-derived etnulsif iers, diacetyl tartaric esters of 
mono,' dt or tri glyceridea or niono, di, or triglyoeridea. The.' 
5 composition may con^^riae of from 0.05 to 10% by weight, 
preferably from 0.5% to 5%wt of the emulaifier based on the 
weight of the coropoaition . 

The edible conpoBition may also eotnprise et^toilisers. Any 
lo' suitable stabiliser may be used, for exainple starches, modified 
starches, gums, pectins or gelatin^. The coKffi>ositlon may 
comprise of from 0.01 to 10% by weight, preferably 1 to 5%wt Of 
stabiliser baaed oa the weight of the coniposition. 

15 The edible con^josition may comprise up to €0% by weight of 
fruit or vegetables particles, concentrates, juice or puree 
baaed on the weight of the edible eotrtpcsition. Preferably the 
con^ositione comprise 0.1 to 40%wt, nwre preferably i to 20%wt 
of these ingredients, lha amount of iJie&e ingrediettta will 

20 depend upon the type of edible cotuposition; for exan5>le soups 
will typically coniprise higher levels of vegetables than will a 
milk based msal replacement drink. 

The edible con^sition may also comprise 0.1 to 30% by weight 
2S of salts based on the weight of the coiDtqpoeition, preferably 0.5 
to 15%wt. more preferably from 3 to S%wt. Any edible salts may 
be used, for exait^jle, sodiutt chloride, potassium chloride, 
alkali metal or alkaline earth metal salts of citric acid, 
lactic acid, benzoic acid, ascorbic acid, or, mixtijj^es thereof . 

30 

The edible composition may comprise one or more cholesterol 
lowering agents in conventional amounts. Any suitable, known, 
cholesterol lowering agent may be used, for example 
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isoflavonee. pfaytoatecrols, aay bean *xtracte, £±eh oil 
extraota, tea leaf extxacts. 

The edible oonpositioix way comprise up to 10 ox 20% by weight, 
S based on the weight of the composition, of minor ingredients 
selected from added vitamins, added minerals, herbs, spices, 
flavourings, aromas, antioxidants, colourants, preservatives or 
Mixtures thereof. Preferably the co«©ositions comprise of from 
0.5 to 15% by weight, more preferably 2 to lOft of these 
10 ingredients. It is ©specially preferred that the oon«>ositions 
comprise added vitamins and minerals. These may be added by the 
use of vitamin premixes, mineral premixes and mixtures thereof. 
Alternatively the vitatnins and/or minerals may be added 
individually. These added vitamins and/or minerals are 
15 preferably selected from at least one of vitamins A, Bl, B2, 
B3, B5,. B6. B12. C, D, B, H, K or mi?ierals caloiuw, magneeium, 
potasBitam, zino and iron. 

The amounts of protein, fat, carbohydrate and other ingredients 
20 in the edible cowposition will vary according to the product 
format of the conposittion and also, where required, according 
to national or regional legislation. 

If the edible oonposition is a meal replacement product then 
25 the calorie content of the product is preferably in the range 
of from 50 calories to 600 calories, more preferably 100 
calories to 500 calories, most preferably 200 calories to 400 
calories. 

30 The compOBitions may be made by any suitable method known in 
the art, such methods are well known to those skilled in the 
art and do not need to be described further here. 
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The edible cott«.03it±on may be consumed by a Jivman or an animal 
in connection with any one or more of the following; the 
treatment of obesity or being overweight; to itnprove or 
n^mtain the perception of body imase, aiding coitrpliance with, a 
S dietary plan e.g. to control, reduce or maintain body weight;, 
to extend the time elapsed between meals j to control, maintain 
or reduce daily calorie intake; to suppress appetite. 

The WP and/or WPH may be need in the preparation of an edible 
10 eotqpoaition. which con4>oaition (after consumption by a human or 
an animal) induces a prolonged period for gastric emptying, or 
prolonged gaBtrointeetinal <GI) transit or prolonged nutrient 
uptake from the M cells compared to the conaumption of a 
substantially equivalent composition not comprising the WFH. 

A nutrient as referred to herein may be any component of a food 
product from which the consumer derives physiological benefit. • 
Bxani>lefl include tnacro-nutriente such as carbohydrates, fate 
and proteins or micro-nutriente such as vitamins, minerals, and 
20 trace elements. Fibres, although not absorbed by the body, are 
considered herein as nutrients. Water, although it provides a 
benefit to the body, is not considered as a nutrient. 

The consumption of a eoiri.osition consirising the WP and/or WPH 
25 may occur as e part of a dietary plan, such as those to reduce 
or control body weight. For example, the subiect following that 
plan may be thus better able to reduce, control or maintain 
their body weight, e.g. by following the dietary plan for a 
longer period of time and/or adhering more closely to the plan 
30 as they feel lees temptation to snack or over-eat. The term 
"dietary plan" as used herein includes those for controlling 
body weight and those followed for medical reasons. 
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methods and conrpoalti««« to treat obesity or alter gaa^xc 
tr«sit and nutrient uptake 1„ the body, which eo«,oext.on3 can 
be simply eaten rather than nea-iina to be injeotefl ae occure 
5 vith -one ho^ones u.«l In the treatment of obeeity. 

The ir^ention i« *»rther de«:rlhed by way of 

examples whidh are to be WKtorstood not llmlt^^- 

J^lee Within the eoope of the invention will be aspa««t to 

10 the perscoi skilled in the art- 

BXAMPIiBS 

^■.T,„ , 2. ^^'-^'^^ ^leaee CP 1 and CCK in . 

IS iMltnrefl tsUTCaa cbIIb 

1. Materiala 

a) Bhey protein Hydrolysatet 
20 The whey protein hydrolysate used »ae Bio^te 1 which xe 
co<»»eroially available nmterial from Daviaoo Pooda 
international Inc., ^ Sueur. Kineeotta. a.^-A. Biozate 1 
coa^risee a t^ture ot hydrolyeed p-laotoglobuld« and a- 
lactalbuniin. 

The technical epecif ication of Bl^»te i i. given below. The 
PB i. 8.0. *e degree of hydroly-ie. ae «.asured by the OVK 
lethod referred to hereunder, ie 5.5 i-- '^f ^^'^ 

weight profile (Daltone) ie= 30 to 4S% greater than 10,000, 7 
30 to 12% the range BOOO to XOOOO, IS to .5* in therange 2000 

to 5000 , 30-45% leas than 200O aa Hcaeured by SBC-BPLC. 
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The GLXJTag cells were obtained iinder licence from Toronto 
General Hospital, Toronto , Canada. GLUTag cells are ^ I, cell. 
5 line from intestinal endocrine tumors arising In the large 
tjowel in proglucagon- simian virus 40 large T antigen transgenic 
mice. These cells are further described in the publication by 
DxuoJcer D.J. et al (1994) « Activation of proglucagon gene 
transcription by protein kinaee A in a novel mouse 
IQ enteroendoorine cell line. Mtal BnxSoarlnol 8! 1646-1655. 

c) Materials for cell cultures 

Dulbeeeo' s Modified Eagles Medium (DMSM) and foetal bovine ' 
serum (FBS) were obtained from invitrogen Ltd (Paisley, 
15 Scotland, UK) . 



2. Method 

CliUTaq cells were grown during incubation at 37°C In DMBM 
containing 10% (vol/vol) PBS. The medium was changed every 3 to 

20 4 days until cell confluence was achieved. The calls were then 
trypeiniaed, plated in 24-well owltuares plates (0.5 X 10® 
cells/well) and the plates were stored under the same 
incubation conditions as described above. After 3 days storage 
the cells were washed twice with DMEM containing 0.5% (vol/vol) 

2B PB8 and then, to four series (A to D) of 3 wells, different 
amounts of Biozate 1 were added as detailed below. Thus, each 
series was prepared in triplicate. A control sample which did 
not have any added Biozate 1 was also prepared in triplicate. 



30 Series A - 
Series B - 
Series C - 



0 . 5 mg/ml Biozate 1 
3 tng/ml Biozate 1 
5 mg/ml Biozate 1 



OX x<amaoa:iia K.2KS^44 



Series D - XO mg/tnl Biozat* 1 

The plates were incubeH:ecL as detailed above and after l hours 
incubatioii an alicpaot was taken from eaoh plate to measure CCK 
5 release. A fuirther aliquot was taken from eacH plate after 2 
l^oure incubation to measure QLP-l release. The aliciaote were 
treated as detailed below before being tested to determixxe CCK 
or 01jP-1 release. 

10 The aligviote vsre collected ^ 50M^/ml phenylmethanesulfo^yl 
eiuorlde (PMSP) was added thereto. The aliQuots were frozen at 
-BO«»C £or aubaeqaent analyais for CCK and secretion. The 

aliquots were defrosted and centrifwged (5000g) to reTnove cell 
debris. The CCK and GLP-l release from the GLUTaq cells was 

15 then tested. 

CCK release was measured using a cotnraercial enzyine immunoassay 
kit (from Phoenix Phantiaceuticals, Belniont, California, USA) 
which measures CCK 26-33 non-sulfated and sulfated. According- 
20 to the test kit specifications, the intra-assay variation is 
<5* and tbe inter-assay variation is <14%. 

GLP-l release was measured using a commercial ELISA kit Cfroin 
Linco Research Inc., St Charles. MO, USA). This kit measures 
25 biologically active forms of QLP-l [i.e. Gl.P-1 (7-36 amide) and 
QLP-l <7-37)l. Prior to measuring (SLP-l release, the allquots 
were diluted X parts to 10 parte with DMBM containing 0.5% 
<vol/vol) PBS to bring the GLP-l concentration within the 
standard detection range of the BLISA kit . 

30 
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Figure 1 shows the concentration of GLP-l secretBd from Gi.UTaq 
cells into the media after 2 hours incubation at 37°C with the 
Biozate i. • 

5 Figure 2 shows the concentration of CCK secreted from QLUTaq • 
cells into the media after i hour incubation at 37**c with 
Blozate 1. 

On both figures 1 and 2, the x axis shows tha sariaa and the 
10 concentration of Biozate 1 used. The y axes of figures 1 and 2 
Show the concentration of GliP-l or CCK secreted from GLUTaq 
cello into the media after incubation. For figure 1 the 
concentration is eaqpreseed in pico moles per litie (lO"" m) 
and for figure 2 in naziograms/ml. 

15 

Cell viability was positively determined usiiag the CytoTox 06^ 
non-radioactive cytotoxicity assay (Promega, Madison, USA) in 
order to prove that peptide naleaaa was not due to cell death. 

20 From the results in figures 1 and 2, it can be seen that the 
whey protein hydrolysate used (a mixtvire of 0-lactoglobulin and 
a-lactalbumin hydrolysatee) results in the release of both GLP- 
1 and CCK from the GLXJTaq cells into the media. 
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EXAMPIJS 3 - meal repl&oem ent bar product 

A meal replacement bar product coatprieing WPH may be pi-epared 
aaoording t<? the formulation below. 



Ingredient 




Honey 


16 . 0 


gucrose 


10 . 0 


Biozate 1 (WPH) 




Whey protein 


13 • 0 


ChopfiBcL di-ied fruit and nuts 


10,0 


"a^ flour 


5.0 


peaziut butter 


5.0 


Kialtodextrin 


4.0 


Oats 


6.0 


Bran fibre 


2.0 


Flavourings 


2.0 


Vitamin / mineral premix 


2.0 


Chocolate flavoured coating 


to 100 %wt 



The bar is raade by thoroughly mixing together the honey and 
com syrup with the peanut butter. The remaining ingredients 
except the chocolate flavoured coating are added and the 
mixture i© further mixed and formed into a bar shape. To coat 
10 it the bar is passed through a curtain of molten chocolate 

flavoured coating. The bar is allowed to cool to solidify the 
coating. 



The edible composition ehowe good satiety effects conipared to 
15 the equivalent composition wherein the whey protein hydrolyaate 
ifl replaced by the same amount of cow's milk protein. 
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EXAMPLE A - ready to drink licraid meal r6 t)laC6tt>eilt product 
A meal replaceroent ready to drink liquid comprising WPH may be 
prepared according to the formulation below. ^ 



s 



Xngxe dl ent 


Percentage by weight 


Water 


75.5 


Sucrose 


2.0 


Blozate 1 (WFH) 


5.0 


Skimmed milk solids 


2.0 


Hlab fructose com syrup 


8.0 


Caragaenan gum 


1.0 


Vegetable oil 


2.0 


Caramel flavouring 


1,5 


Colouringsy other flavourings 


i:o 


Vitamin / mineral premdLsc 


2.0 



The ingredients vrere added to the water and the eooipoeition was 
mixed until an hoinogenoua product was obtained. 



10 The edible con«iosition shows good satiety effects compared to 
the equivalent cottrposition wherein the whey protein hydrolysate 
is replaced by the aawie amount of cow' a milk protein. 

BXftMPLB 5 - ice tea tarcduct 
15 An ice tea product comprising WPH may be prepared according to 
the forroulation below. The tea may be made by mixing the 
ingredients together, with stirring, imtil a substantially 
horaogenoue product is obtained. The product may be cooled as 
desired . 

20 
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Ingxedient 


Percentage by weight 


Haltoddxtrln 


39,4 


T^sa powder 


9.0 


Aspa:ct;ame 


2.5 


Peach flavour 


3.S 


N&A aprioot flavour 


1.2 


Citric acid 


9,0 


MagneBium oxide 


0.2 


Biozate 1 


10.0 


Vitamin premise 


0.3 


Calcium lactsite 


23.2 


Water 


fcp 100 %wt 



The edible cottpoaition shows <joad satiety ef feats compared to 
the equivalent conposition wherein the whey protain hydrolysate 
ie replaced by the same amount o£ cow's milk protein. 

In examples 3 to 5 the whey protein hydrolysate may be replaced 
by th* non-hydrolysed whey protein. 
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Clalmw 

1. USB of a whey protein and/ox whey protein hydrolysatd in tfte 
preparation of an edible coito^osition, wherein the whey 
protein and/or whey protein hydrolysate Is/are capable of 
inducing the eellular release of peptides, tha peptides 
being glucagon-like-peptides and choleaystokinins, and 
further wherein the conqposltion induces after consuirption by 
a human or an animal enhanced feeling of satiety compared 
to the feeling of satiety obtained after the coneumption of 
an edible eoniposition which is of substantially equivalent 
caloric and macro-nutrient content but wherein the whey 
protein and/or whey protein l^olyaate is replaced by the 
equivalent axnount of cow's millc protein. 

2. Use of a whey protein and/or whey protein hydrolysate in the 
preparation of an edible cotnpOBition. wherein the and/or 
whey protein and/or whey protein hydrolysate is capable of 
inducing the cellular release of peptides, the peptides 
being glucagon-like-peptides and cholecystokinins , and 

■ further wherein the compoeition is used to improve or 
control perception of body image, and/or to control body 
weight, and/or to control calorie intake and/or help 
adherence to a dietaav pl^- 

3. The use according to either one of claims 1 or 2, wherein 
the whey protein hydrolysate comprises hydrolysatea of P- 
lactoglobulin, a-lactalbumin or a miacture thereof. 

4. The use according to any one of the preceding claims, 
wherein the whey protein hydrolysate hae a degree of 
hydrolysis in the range of from 1 to 20%. 
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The use according to any one of the preceding claims, 
wherein the TMhey protein and/or whey protein hydrolysate is 
ueed in a total amount of from 0.1% to 80% by weight based 
on ths weight of the ccsnnpoaition. 

. The use according to any one of the claima 1 to 5, wherein 
the edible composition ie a meal replaceniBnt product. 

7. The use according to claim 6, wherein the meal replacement 
product is a ready to drink liquid, a liquid produce.d from a 
soluble powdered product, a soup, a dessert, a bar, a cereal 
based or pasta baaed or noodle based product, or, a soluble 
powdered product. 

8. The use according to any one of the preceding claima, 
wherein the edible conflposition is used as part of a dietary 
pljm. 

9. A method for inducing satiety in a hviman,or animal, the 
method coii5>riBing the step of administering to a hmnan 
animal an effective amount of a whey protein and/or whey 
protein hydrolysate which is capable of inducing the 
cellular release of peptides the peptides being glucagon- 
like peptides and cholecystokinins . 

10. A method for irnproving or controlling perception of body 
image, and/ox controlling body weight, and/or controlling 
calorie intake and/or helping adherence to a dietary plan, 
the method con^jriaing the step of administering to a human 
or animal an effective amount of a whey protein and/or whey 
protein hydrolysate which is capable of inducing the 



or 
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cellular rdl^ase of peptides the peptides being glucagoa- 
like peptides and cholBcyBtokinins . ^ 

11. The method according to either one of claims 9 or 10 « 

wherein the whey protein and/or whey protein hydrolyaate is 
admlniatered by means of an edible compositlan. 

12 .The method according to any one of elainia 9 to 11, vifaarein 

the edible cott5>osition eon^rises a total amount: of from 0.1% 
to ao% by weight based on the weight of the composition of 
the whey protein and/ or whey protein hydrolyeate. 

13 .A liqxiid or flowable edible composition comprising protein. 

Wherein the protein con^rises a whey protein and/or whey 
protein hydxolysste capable of inducing the cellulax release 
glwoagon-like-peptides and cholecystokinins , and wherein the 
whey protein and/or whey protein hydrolysate is present in a 
total amotint of from 0.1 to 50% by weight beieed on the 
weight of the coirposifcion and 50% or less of the total 
calories in the edible coinposition are provided by the 
protein. 

14 -A liquid or flowable edible composition comprising a whey 
protein and/or whey protein hydrolysate capable of inducing 
the cellular release glucagon-li}ce-peptideB and 
dholecyetokinins, and wherein the whey protein and/or whey 
protein hydxolysate is present in a total aTOount of from 0.1 
to 80% by weight based on the weight of the eompoaition and 
further wherein the ooraposition eompriaes added vitamins 
and/or minerals selected from at least one of vitamins A, 
Bl, B2, B3, B5, B6, C, D, B, H, and K or minerals 

calcium, magnesium/ potassium/ zina and iron. 
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15. The edible coirtposltlon aoaording to either claim 13 or 14, 
9 wherein the whey protein hydrolysate is p-lactoglohulia, a- 

* laotalbuvkin or a tnixtiire thereof. 

16 .An edible composition in the form of a bar and comprising p- 
lactoglobulin, a-lactalbumin or a mixture thereof in a total 
amount of from 0.1 to 80% by weight based on the weight of 
the composition. 

17. The uee, method or coniiposition according to any one of the 
preceding claitns, wherein the edible coinpositiorL is selected 
from dairy based products, soy based products, breads and 
cereal based products, cakes, biscuits, spreads, oll-in- 
water emtasions, ice creams, desserts, sov^ps, powdered soup 
concentrates, sauces, powdered sauce concentrates, 
beverages, sport drinks, health bars, fruit juices, 
confectionery, snack foods, ready- to-eat meal products, pre- 
packed meal products or dried meal products. 

18. The edible conqposition according to any one of claims 13 to 
X€, wherein the composition is a meal replacement product. 

19. The edible composition according to claim IS, wherein the 
meal replacemeat product is a ready to drink, liquid, a 
liqpjid produced from a soluble powdered product, a soup, a 
dessert, a bar, a cereal based or pasta based or noodle 
based product, or, a soluble powdered pxxsduct. 
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The invention providea tbe use of a whey protein and/or whey * 
protein hydrolysate which stiniulate the cellular ralaase of the 
aatlety peptides choleocsystoklnin and glucagon- lilce-pept id© in 
the preparation of edible coaipoaitions. The edible 
compositions can be used to control body weight and have 
benefioial ©ffeots on satiety conqpared to eubstantially 
identical compositione which do not comprise the whey protein 
or T4iey protein hydrolysate- 
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Contrp! A (0.6) e(3mg) C(Smg) D(10mg) 
Series (Biozata 1 coneerrtraAlon mg/ml) 
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Control A(0.6mQ) B(3mg) C(5mg) D (lOmg) 
Series (Kozete 1 concentration mg/mi) 
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